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:^%mt. Gal iS 1-4GIC Gal ^ 1-4GlcNAc-g(D|^M7c^SS(:: N-THz 

Gal i8 1-4GIC *tc(* Gal ^ 1-4GlcNAc-»a)l^jl7c5l5aaS(c N-THz^;Kf;i/=i 

^^-r^jglt^^^-T'SP^I*-. m^*t?lc5^fi[^^$*iTL^-S (Togayachi. A. 
^, J Bio! Cheif 2001, 276, 22032-40, Shiraishi. N. ^, J Biol Ghem. 20 
01. 276, 3498-507: Sasaki. K^, Proc Natl Acad Sci USA. 1997, 94, 14 
294-9) „ LjbNL. CtlP.(Dii<E^^ffflBai=fl3S$1±§ ^tKU h-9-5 

ti^^CtfJ^^^tiXl"^^ (Kannagi R. Glycoconj J. 1997 Aug: 14(5) : 577-84. 
Review; Nishihara S et al.. J Biol Cheni. 1994 Nov 18:269(46) :29271 -8) o 

t LfclifflBa^fe^^«M(::ra^Url^§i:m3K>3t^Tl^-5 (Ohyama C et a.. EMBO J. 
1999 Mar 15:18(6) :1516-25. ) o ^miz^'J^^<<7^ — ifnijmitM7.tjimt<i^ 
ifomMW^^if^Xb: hmmmizm^t^^ttm^^Xl^^ (Wang G et al. 
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, Mol Microbiol. 2000 Jun : 36 (6) : 1187-96. Review: Falk PG et al., Proc Na 
tl Acad Sci USA. 1995 Feb 28:92(5) : 151 5-9) o 'ijt-oX. tL. Gali81-4Glc 
*fc(*Gali81-4GlcNAc-Sa>|^3l7nmaa5l= N-7Hz^;uy;U3-9-5 >^i8-1, 3 

mjBLXs^mzmmxh^o L*^c>5:3b<^>. nmmits ^tzmm^ui>^tixt$ii> 
■f. mmm<omM3LUAB=F<D^fB.iz'Di^x<o^f)<P''^)ittiii\ ^^o^tzibiz, m, 
mmKnir^^w^^W:t^xi^f^i^o 

^-oX. Gal iS 1-4Glc *fc(*Gal ;8 l-4GlcNAo-^a)l^^7C 

5|5aSSlcN-T-b5^;U^;U=3-9-5>^)S-1.3 3®^"elE^-rS/*g14^^f ^ffi^^J^U^ 

mLxi^^t^tL^tai^tm^fzo ^Lr. <tk^(D$-\. 3 -N-T-fe5^;u^;i/ 

=|-9-S>|K^^^it<K^. i8l, S-^'^-i? h— X$E^S^«*J<fcl/)S 1 . 3-N 
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J iB5^JI::fc^^r 1 S L < \tm^O>T 5 J ^A^M^ L < (*^^ L. ^ L < 

T 5 y iB5lJlc 1 ^ L < (*^tia<DT 5 / Mjb^SA^H^ L < I*ft*P$;fxfcT 5 / IB 

^J^W L. Gal j8 1-4GIC Gal i8 1-4GlcNAc-»(Dl^M7nmaa5lCN -Tiz^ 

^Q^m^ki $T-- 'J :^^-r -5 c t (Cck y /N>r ^^r x*-i±. /n-t :;f y x 

:$;^0J(c J; y . Gal i8 1-4GIC Gal ;8 1-4GlcNAc-S(Dl^3l7c^i^(cN - 
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^-mmm.^\^fc hctis :Kmmmmmo lea [y<7^>t0i^'^^^7^-r':? a-^ 

g| 2 f*,*^BJ(DiH5?-^^A LfcMSl^^^ ^-XttSA Ltil^mm^^^ 

^-j^M^^Lfc HCT15 ^mmmfn^mco wga u^^>t (Dsig^i4$*-r p— b- 

TIBII^i£#lilc^5l^rPiz!^■r'i):^>£[cJ:y. t h (antrum) c DNA^-r:^^ 

20 ^$*LTl^'So mmm-^3iz^^H^Tzymmmt. momuomM (Mi^t^ 

tmm^ : yS - 1 , 3 -N-T-tz^^U-S^^Uzi-y-S >lS^S^^3t{E^(D beta3GnT2 
:AB049584) (©TS/^MBJlJit^iti?. ^ML/c^^. hb^WT^^Pi^— 
^JUss 'r'Srt?*)^ iB5»m#3lz^$ti-5T5>'^iB5iJ4'«>l|4 5#ifl>T5y^ 

2 8 3T5y^$I?ytiiLriB^J#-^1 iC^Ls ZtL$3- Kf^^^^^ 

TlBII]!iS^Jt?#e>tLfe*^W(D^>/<'j7M( rbeta3GnT-7j t^^) I*. SfeO) 
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: 6ali81-4Glc*fcl*Gali81-4GlcNAc-^(Dl^il5c5S5g|CN-T-t2^;U 

— UDP + N-Ti2^;U-i8-D-y;U3-9-5— ;U-1.3-i8-D-:^3^'i7 h v;U-l,4-N-7' 
SMiNF^tt: Gal)81-4Glc*f=ttGali81-4GlcNAc-^o ^i^^MVlt. 

^<f*Ji3y <i:«i:(0«l^<ijt^(c-^*4x^Gal|81-4Glc*fc(* 
15 Gal j81-4GlcNAc-3lo 

^LKltniM^^tzT^ymm^mL. Gali81-4Glc^/t(*Gal^1-4GlcNAc- 
±(7>ffil^I'l4^^■r'5c:i:3&<^lf*Ll^, ^Cfe. TS^ m5tJa)*|pltt(*. FASTAO) 
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T1 ^ L < itmmoy 5 y mti^mm l < itx^L. mL< itmr s y mmiz 

1-4GIC ^tzlt Gali81-4GlcNAc-S<Dl^3i7c^ai(3N-T-t2^;U^;U=i-b-5> 

=.>^-^MztK z-o^of^w^-^^omm^^fs^^mmmm^z^i^iix^o 
LxitDHAtim^Li^o JEcfcs m^om^j. ■=i\^>izitmmij<h^j. a-dot 

5 y ^^3- K-r-5i^»iB5>Jjb<ieift#^E-r 5 / fcSA^s ±127 5 / ^lE 

IBHlc^^tL'So JS^fc. TlBII»Jl::*5t^-Cll^(c<7P-n>y$;h,fccDNA 

S#4lz^-r^SiB5iJ*^-r'5*^^i:XhU>i>x>h*i:^#T(-r«:t5*,. 5 x 
Denhardt's reagent, 6 x SSC. 0. 5% SDSXf*0.1% SDS t l^of=-^feW^»:/^-f 3f 

So 

jifB:$:^Bj (D^^i*. TiB^Jfe^J izn^-t ^yjmz^^jmm-r^^it^X'^^ 
*f=. :$:mm\z^^)t<Dik&w&mfimh>f}^\z-^Hfz<o-e. Ttmmmxmi^ 
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M^i♦gJil::fc^t-5:^^'f•7-<»:L•T:ffll^'5c:i:7^)<r*^^o #mti^?i^-r^fc4f) 
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^$;f^rl^§<, JEffc. 2f:0^$ffl»lc*5LNT. HliJ^j iz\t. #^m<D 

t;dNTP<z>#^ttT-e, isgtt. T-— y>^s #:^<7)#x^^jsi;&?^a)jajt$^<b 

^^%ZLt\Z^^)'n^o il^. ^14X|il*> 9 0~9 5°C. T--y>yX^(*. 

^^i-So za)iift-9->r^;u^i5ii^« 25-40 mmwm y m-t z t d: 
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DN A■^fe-^r^><i:t^o Ift^^^t LTmRN A^ifilg-rSJi^lCf*. ±|H-?* 

(oy'y-f^-imi^tzmsBk^issRm. mm) ^mm-r^^ttx-^^bo nasb 

^ 'f ^— ^ffl L^r CilDSS-r i) C 75)<-e ^ -i) o 

XL/=^ii:^p-:^XIi@ffi>^P-33^(c^^$;h.fcilS^^M^;IiJ^-r^ci:lCck 
:*:^B^<©i^^^. Gal 0 1-4Glc Gal 0 ^-4Q\cmc-&^mir^m^ >/n° 

:t-'j=n^. mmm^it^mmizi^m^ii:^=.tiz^^). Gaii8i-4Gic* 

li Ga I yS 1 - 4 G I cfihc-^<D$m7zMmz N - Tiz 5^;U^;U =J -y- 5 >;5^ ;8 -1 . 3 3^ 

t Lxwimiz^^-r^ z t J: y . g^iiic^-r §tat*:^f^s[-r z t 
m^i!^^ml^x^^^mm}mz^l)mmmmm■t^zti)<■5!m^ztdi^o m-^x. 
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<So iKW^^yi.itmmommizmi^^m'^. unttd:^mmfip(o±^mmt. m. 
10 ^i^^to^mmi^Ri^'SimmLtz^mmmyjmz^i) . ±iEiim^;i'j^L. ie# 

15 •t7xx^ hjs^c^jb^fey^ mi^^mmxi^m-t^\tm^m. m 

^i^iz. ^mmmm^iz^-oxmBit^^ttx^^o f^^mi^ysmizmm^w 

t mmzmi'^^ ^ t t^x t ^ o 
tj:ts. zHi^of^^m^^&^witm^x^^) . :$:BMmmxmm-r^&^mittj:i^ 
25 fyK mmizum-t^t. m^it. ^^i^-cy^mxit. :^mm<D^wxitt(Di}i 
mU'^n.mf^^ws'iifiii^tLxmmz^mitL. mwts.js^^-&. mm^s 
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p> $ ^tzunmf^^iz *3 It ^ s ±m:^mm(Dmm(r>&i^=F<D%mm ^ m 
^^nts^t?. m:^itm^<ommysm^^mm'r^^<ox'&^o ^tfcs Tmm 

xitmt^^<mt>^^mmxh^o m^umm^tLxit. mit^^^-nomft 
iim^L<> mzxmj^^<ommm'^i^<^ :iHii,(Dmfi^i)i!i^tt^ztx 
mim<omxitmm. mz:km<DmiSLXfyxitmm<Dmm^^'5zti3<x^^o 

NA^mMt \^xi^mtsi^tccDNA(om.'&m^^zt\z^^xmM^^ztt< 
miz^^jm^-r^^itiz^-oxtrnfE-r^ztt^xt^o mRNAxi±c dna 
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1 2 

mmm 

1 . j&Bi^7'—'^'<—:^<Di^mt beta3GnT-7 (^^SlB^Jjfe^ 
fa#(Di8-1. 3-Jif-T'\z^J\^<f)\y=3-*)-^>U^W^mMBi=F. i8-1. 3- 

mitfi-^. 3 -N-T-tz^^b-i^'^UzJ-tf-S V^^^^jHe^ AB049584. AB049585. 
AB049586. AB045278. jS 1 , 3-*"^^ [^—7.m^mMm^=F<Dmm AF1 17222. 
Y15060. Y15014. AB026730. AF145784. AF145784. 1. 3 -N-7-lzf^;U**^^ 
h-tl-5>lE^P^3ifE^C7)iBJiJ Y15062 ("T^T Gene Bank 15% ::^P 

A(i BUST (D t Blastn L. O R F (Open Reading Frame) CilB^f 

jg-(3r>5g^^ EST iB5>J Gene Bank Accetlon No. AK000770 i: t h V-/ A@B5"J Gene 
Bank accetion No. AC017104 jb^mm$*Ltco ^CT* AC017104 ^ffl^^■C^-r 

ffll^f=■9■>:^;H*^S5^ (Yuzuru Ikehara , Hi sash I Narimatsu et al, Glycob 
iology vol. 9 no. 11 pp. 1213-1224. 1999) (c^fc U Lf= t h Antrum (BS 

^-r. thAntrum mfm) cDNA ^-f 'j-cJ; y ^)*(^=B£orPMLtc^ 
^^37-j,_c;^^^i: "^^Y -7—06-635 (5' -cagoa gotgo tggcc tacga ag 
ac- 3' ) (A001 71 04 rcfctt 681 4-6837) «t CB-638 (5' -goaca tgoco 
agaaa gacgt cgtc- 3' ) 7221-7245) $ffll^r PGR ^^rlV iiiPIL 

fc DNA ®f Jn ^ 430 bp ^ Ainersliam1±^ Multiple DNA labeling system ^ffll^T 
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•7— CB635 t CB638 $fflt>T PGR T'SWif S DNASIife(D#^E^?iipiLfco WX 
7^)^*?fllS^;t^f=^^-'^c):y^#btlfc•7T-i?ttLamda ZAP 11^^^- (Xh^ 
^i/— >tt) t^^^-^^Xl'^^tzib (Yuzuru Ikehara . Hisashi Narimatsu et 
al, Glycobiology vol. 9 no. 11 pp. 1213-1224. 1999) . #JS(DmB^»(c«&o 
fc^Jjfelc<fey pBluescript SK/<^^-(c^A$*lfr cDNA^ P— ><i: LTISM ( 
Exoision)-r-SC<!:A^ttl*'5o y Zti^liMLs t#t>*lfc=3 P^— * 

yONA^^fco ^<©^s ii^a)^J£lctj!&oTcDNA'^P->(0^aiS5>J^^^U 
(1B5IJ#^6) o 

±IB:^5S-e#?>ttfciB^J##6 (* AC017104 (D^S#-^ 4828 A> ?> 7052 (c^^ 
ORF<03' mt<X\fXl^tzfzlsb. 3' tJ^ cDNA A>f> PGR T'-i? P-.V^^UT 
OJEclf-S-titL/io fiP*>. P>tfzL-^-ICcfei)<^msiSm(Z>AG017104d:y^ 
5g$^%-§)iB5'J;{)>e>3|lih3 KXO^cDiB^J'C -7-08-625 (5'-ogttc ctggg c 
ctca gtttc otag-3' ) 7638-7661) ^ISS+L. ±iB GB635 i: 

;b-a:T±iBt h Antrum m?^m) cDNA ^-T 'J-cfc y DNA ^jt^#fco -^^S 
|cd;y Z(DDNA®f)ta>i®l£iE^]$0t^L/=<l:c::5. iB^J#^7 (AG017104 lc*J 
It 6814-7661) (J*^TiB5lJ3<^:t^5) A<#^tlfco c:tl^iB^J#^6 t^^^ 

Sli±0ORF987bp (AG017104 (C*5 ft -5 6466-7452) tm^H. 
ORF;bN^> 32875/^*^*t^$3h,beta3GnT-7 i:iS-:5ltfc (iB9iJ#^8) o - 

jfi+ilc j8 1 . 3-N-T'b^;U':f ;u=i-9- S -;u$K^i^mjSt47!)^1lim $;K'§> d <»: 
j(iX l^ -I) Z t *N (Human Serum Gonta i ns N-Aoety 1 1 actosam i ne : ^1,3- N-Ace 
tylglucosaminy I transferase Activity. Hosomi, 0., Takeya, A., and Kogure, 
T. J. Bioohem.95. 1655-1659(1984)) , fc^ < dO) ORF ttl^Sil^llJA^ii 
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*-r. Human stomach Marathon- Ready oDNA P >T-'V^t±) ^^Mt LT 

5' -RACE (Rapid amplification of cDNA ends) S-fr'ECotco ;ir<*Wlcf±. Mara 

[cAP2<DT^•:^^-Jtl^OU^r^^i») . Mm LfelBflJSP^I^iSm Lfc::^^'f ^-be 
ta3GnT-7RACE-5 (5'- 6ACCG ACTTG AGAAG CACCA GGA -3') PGR (94°C60|3>. 9 
4°C30 |3>-72°C3 5 ■y-'f ^ ;U> 94°C30 ^^-KfCZ 5 ^ 94°C-68''C3 
^^$25-9--<^;i^) $frl\ ■e(7)DNA^!^lc•:pl^r$e>l-. Marathon cDNA# 
JSfl)AP2:^^'<T-i:. iB5lJ§P^l3S3tLf=3f^'r-7-beta3GnT-7RAGE-4 (5'- 
GTA6A GATGG CGCCT GGACT TGT -3') 15 nested PGR (94*'C60S!.\ 94*^30 #-72'*C3 
^^5-9-'1'<7;K 94°C30iK>-70°C3^^5-b-'f 'J?;^ 94°C-68°C3 ^ 1 S+P-T-i? 
^tT^Cofco C*i,^pGEMeasy(^P>7''V-i7t±)l-'C7P-:^>':f Ur^SlB 

■ec-es beta3GnT-7 $^t?t h^V AiB^lJ AG017104 ^itiS^^J^lS^f v:7 h 
(DGeneScan. HMMgene ll$ffll^Tl^lRmllt^i^^ L^Co ^(D^^. 

1 1^^ (S^STSym) a)l|-x^V> (AG017104a>^^##4331-4 
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PGR ^l^m^^tcmm^ h^>X^ U hi: LT#^■r'l)Jb^t*a75)^^iifSt- 

^::i:(cLf=o 

LTbeta3GnT-7RACE-8(5'- GCCCA GA6CT GCGAG GCG 
CT -30 (AC017104 (cfcCt^ 4278-4300) t GB-638(5'- GCACA TGGCC AGAAA GA 
CGT CG-3') ( (AC017104lci3lt -5 7224-7245) s ilM «!: L T Human leukocyte M 
arathon-Ready cDNA LA-Taq (TaKaRa) ^ffl L^r PGR ( 9 5 °C 3 O 6 0 

"^30$!>. 7 Z''C 6 0^-^3 0-^>(<7)\^)^^^^fz^ -^O^m. 1 046^^ 

•flij (^^##4341) *<TSSE(DmS#-^6258fco)5:7E)<o-CtN'5::i:A^*iJB^Lfco 

#51*. mmm^a immm^e tmmm^y <d^j^) <D^&mmi:^±^'S^^(o 

219^^(73T5yM) ( (AG017104 Icfclt ^ 4331 -4341 <!: 6258-6465) 
muLfz=i,<DX. ^a#-# 4342-6257 (±x:;^^-rx^Hf=i:#^?>tLt=o IB^IJ 
##5(*Jim3l^J^ (AG017104a)^»S# 6265-6322) ^^t^tzlsb. iB5iJ»# 

2. beta3GnT-7 (DM^^ <P ^ —^(D^X 
beta3GnT-7 Oy^'it^m^^fMz beta3GnT-7 ^m^m^lHX^m^-^tco 7^ 

-t^AX^^tm^i^^^^^^ C:z'-e(*beta3GnT-7(iB5lJS-#9)a)7 5#TSy 
^;&^e> GmS^*T'(D;S'l4fIi|!6^^3K^-l± <»: Lfzo 

^^■e^ >bf h P i^x >^±<0 Gateway i/X-xAO) pFastBac Ci^flj^^s ^ii>l^ 
-f i/lf hPi?x>tt<OBac-to-Bac i/X-T-AICJ;S/^'j7 5 K^f^J?£Lfco 
®x > h U — -^7 P — XO^Jlfe 

beta3GnT-7S (5' - GGGGA GAAGT TTGTA GAAAA AAGGA GGGTT Ggcct 
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ctcag gggcc ccagg cct- 3' ) i: beta3GnT-7A Zf'y^-^—B' - G6G6A CCACT TTGT 

A CAAGA AA6CT GGGTC catgg gggct cagga gcaag tgcc-3' ) {:K:Z^lt^j^-t ^ 

GATEWAY monmmm atti -efe^) . mmizit7.<7 u -=^><fiz^ ort# t>tt 

fc cDMA ^ □ — >i: PGR iz Jc o-C#e>;h,fc DNA if Jtcfc y ^fife Lfr beta3GnT-7 ^ □ 

Z.(Om.^^ BP ^ P:^— if JKJ^lCcfeoT pD0NR201 ^JiSji-JV-s rx> h 'J—<? 
P->J ^f^HKUfco JSlS(*Bfi<lfr'5DNA»fJt5//U pDONR20n u \ (150ng 
) . JSf&«?S2// I . BP <7 0-)—iz mix 2fi\ ^ 25°C-e 1 B#M^>^3.K— 
10 hLTfrofco ^P7"-<-^— tzK^I //I iP^r 37°Cl0^fc#J5J^v$MT$-t± 

fee 

■5-<D^±BHm}x:^S (lljul) >e-T> h-b-^U DH 5 of ) IOGa/ I «!: 

;1^L. t- hi/a -^/^i^CD^. LB hlz^LNfco ii 

aup--S<by. ttmPCR-r*a6*lDNA$?g^Lfc„ $?,l::5ill^«B-rf=i«)i^- 
15 ^rVi/^-JflCfey DNAiB5lia)?iiM^Lf=:^. /<<7^- (pD0NR-beta3GnT-7) ^ 

(^m<7 p— ><7)f^m 

JilSx> h U->7 p->(i^Affliia(DMll'Jl::^A^':7T-i^A^:^M3b^e>^ y 
tti$*t'5^a)5mslSPiit?fe'5attL^i#ot,a>t?. lr<7p-^— (^a^^t- 

20 Int. IHF. Xis ^;l'a-Lfc*,(D) tT^A-r-'T^-— a ^ — t 

^-rx>hy— J7P->1 1. pFBIF$0.5|/l (75ng) . LR JKf&l^«?a 2jt/ 
U TE4.5j[/K LR ^P:^— if mix 2it/ I $25°C"t?1 B#FBlJSf5$-t±. ^P•f-r■:^— 
25 if K^ljwl AP^-r37°ClO^-r>^3.K— HLrJSJS^$l7$-arfc (CcD^fli^ 
7LJ5J£-^pFBIF-beta3GnT-7 A^^fiR^^tx-S) o pFBIF (*. pFastBac 1 fclg/t 
<f-f)l-mm (MHFQVQIFSFLLISASVIMSRG) tmSiffla) FLAG K (DYKDDDDK) 

^7^Hfz=boxu \gKi^<f-^ji^wimtmm^>yi<pM^^'sm{z-r^t:itb. flag 
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^-^^\^ltmm:<Dtzlsbm\Ltzt(OX*&^o FlkQ^y^^mOTZ (S' -gatca tg 
cat tttca agtgc agatt ttcag cttcc tgcta atcag tgcct cagtc ataat gtcac gt 
gga gatta caagg acgac gatga caag-3' ) ^^MtL^ zf'y^'^— 0120(5' -egg 
gatccat gcattttcaa gtgcag-3' )t. 0T21 (5' -ggaat tcttgt catcg tcgtc ct 
tg-3' ) (Cc}:orf#P>tLfcDNA^M-^Bam HI t Eco R1 t?t?ALfco $t>lc. G 
ateway IB^iJ^tiA'^'Sfci^^ Gateway Vector Conversion System (-f >lf hP 
i/x>t±) ^ffll^T Conversion cassette ^Ajfxfco 
^(D^±IBjl^7S^S (lljul) ^=i>tf7^> H2;u (:^Bi®DH5a) 100 jU I 

iiHap-— ^ty, EJtPCR-C'gWDNA^ii^L. ( pFBIF-betaSGn 

T-7) ^mm-mmi^tco 

(D Bac-to-Bao i^XT-AlCcfe-S/^^ 5 Ka)f^J?)t 

$ItNT Bao-to-Bac ixX^A (-< >e I- P vx >%t) ^ffll^T±iB pFBIF-<i: p 
FastBac <i:<DFBl-eM^^^$1±. mAmS^^X'mm'^mtii/^<7 5. K(Bacmid)(cG1 
0-?-(Z>ffe(DiB^J$^ALtco Z<Z)'>X-rAI*Tn7(0milSPfe^fJfflL-C. 5 
K^^tr^MM (DH10BAC) IcSMitfe^^lf A*-I±fc pFastBao $^A^Sf£^t 
^ti^/^^s. K^<t y ;I^*t•5i:l^5^»</>•^fe■§)o Kiel* lacZiife^ 
;!)<^**trfcy> -SHW^CW (IfA'EfL) -e=iP-- (^Afey) iz^^m^ 

fi|]*>. ilEfSia^-i?^— (pFBIH-beta3GnT-7) ^zi > h-tz;u 
DHIOBAC) 50/ul irjl-^L. t— hi/a -y^JicD^. :b-^-7-r'>>s >f>^-7-r 
Th^-y-'T^y^, Bluo-gal. St/^IPTG$-^t?LB:;»'U— hlc*#. SB 

fc^. z<D/<^5 K$s*«fflB&sf2i (-Of hpe;x>ad=y rfiig) icsal 

fco BP** 35nim<Z>i>A'-KcSf21 $fflfla9x10^ «/2ml (ta^ij^M^^t? Sf-9 
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1 8 

oosFM(-r>tf hni>x>tt)$*n^. ircv^ma^mLxmm^mmi^fco (s 

olution A) mULfz ^ K DNA 5 I Ictft^ii^S^^^'Jft^ Sf-900SFMK 
>e hni?x>a:)100ju I Aox.fco (Solution B) CellFECTIN ReagentC^T >lf 
hPi?x>tt) 6ju I (z^5t^^fela$•^*J^^:L^Sf-900SFM(^' >eHPi>x>tt)100 
5 I m^fzo t(D'^s Solution A i3<}:t; Solution B ^T^lcj^^LT 15-45 

?ILrtn:±!^M^'^*'Stl'^Sf-900SFM(-<>e hPi^x>1±) 2ml ^iP^fco Solu 
t ion A <!: Solution B ^jl^LTf^MLfcJtJSd ipid-DNA comp I exes) Icia^ia 
H^-^^'Jft^SfgOOII 800 ju I ^liU^XTBi^M^ULfzo «7^)^e>tS*j^^'3R?l 
10 Ls #S?Lt= I ipid-DNA complexes j^j^^S^BSlciPx.. 27°CT' 5 Bt^l'T 

-e/3>Lfco h^>x:7x^i/a>7B^!|^^{^#s ifi;^ifeiM^#trS 

f-900SFM (>f > e h □ X >*t) JSS/H 2ml ^liU^X 2 7 'tJ-J? 7 2 ^Fb1-< >^rL 
jfflBS^PJA^L. Jiifflli&i:lg^;^^[l|iRLfco ciH^SOOOrpm. 10^^^iiiOL> ±>t 
T75 igS 3^ ^ X =1 ic Sf 21 sMflS 1 x1 0' SSifflfl&/20m I Sf-900SFM (-T > ^ H P x 

20 ooorpm. io^^i5i'i>L> ±m^m<D^:r-yizimi-^ {^KDi.m'^-M^ 

T75J§^:?^:^=i(::Sf21 m 1x10' iMBa/20ml Sf-900SFM (-<> f 
hPi^x>tt) (fct^l^^Ay) ^Atir. 27°C-el Bt^'T^^ri^-hL/io 
.illflaA^lt^Lfct>-'^'t7-<.'U:^;*S1000// l ^»L-r. 27°C-^f 72-96 B^Fmli^^ 

CtL^SOOOrpm, IO^J-FbIJI'OL. ±m^%W'f =L-Z^KU.n\^fc (Zfl)±jt^ = 
;;>JO^;uxjg«i:Lfc) o IMTLX. lOOmI :7 7X=il:iSf21 ^flSe X 1 

o^fflBS/ml JiJt-e 100ml ^Att. =2>j'!7'r^i':^;S^ 1 m I ^^)nLT2 7°CT?$ti 
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1 9 

QemM^mLtzo mmmz^ m^Mmm7&^m'\siLtzo c;h,^3ooorpm. io 

) o 

5 : 20inM HEPES pH7.5. 2 % Triton X-100 ) SSfflflSlittaijS ^ H2O 1? 20 

i$(cL. ^)£lc<i;y SDS-PAGElcJ:-§)mmx71cl!)[C'^l^Tt5^FLAG M2-/^;U7t-^i>^* 
—if (A-8592. SI6MAI1) ^ffll^r 't7x;^ai >3J^n ♦^/^^'f >^^^Tl^. gfi«J<»:-r 
^ beta3GnT-7 ^ >/^^a<D^3^$?ii^L/io ^0)3^^^ 38-40kDa 0fiB^4"i> 

10 A^^tii, mmtmrn^^tco 

4. betaSGnT-? 05 U^i^ 
±IBra^S^a)FLAG-beta3GnT-7±>t 10ml ic NaNj (0.05 %) . NaCI (150 mM 

). CaCIa (2 mM) . W.m Ui^> (Sigma ^±) (50 fi D^jl^L. A°CX^-^mn 
Ltzo SBii'DLr (SOOOrpm 5^4*0 ^L^v h^HIilXL. 2 mWKDGaClz- TBS 
15 ^900// I *lx.rSJtii'O^SI (2000rpm 5 ^ 4°C) L. '^b-y h$ 200 ju I <D 
1 mM CaClz • TBS f=J?5i$-a-JS14/liJ3S(D-9->::^;U (beta3GnT-7 ^^jg) t Lfco 

5 . beta3GnT-7 (Dmm^&MCOmm 

beta3GnT-7 (*. i8 1, 3-N-Ti25^>uy;U=|-9-5 >fe^a^mmfc<fct/i8 1, 3-** 

20 TJ\^<f)\^:::i-^Z-)l'm.^mmmiz^^mtsHtzo ^cr% m-l^-W-^i^Sm (dono 
r substrate) t LX UDP-GlcNAc ^ffll^T^ftUtro 

J*lTa>JSJSm^ffll^T. beta3GnT-7<Dg#{*SM^i®^/co TlBJRfSjStD r 
g#^*Saj izlt. pNp-of-Glc. pNp-i8-Glc. pNp-a-GlcNAc. pNp-i8-GlcNAc. 
pNp- a?-Gai^ pNp-i8-GaL pNp-a-GalNAc^ Bz-of-GalNAc^ pNp-of-XyU pNp- 
25 iS-Xyk pNp-of-Fuc, Bz-or-Man. Bz-of-ManNAc. LacCer^ GalCer type I ^ Bz- 
/8-lactoside (f^T Sigma tt) fccfel/JGal j81-4GlcNAc-a-pNp (KP>H'J 
■b— 5^^5*;U«:) ^mi^r^iX'eM^^^i^t Lxmmir^ti^iiofJ^'S:m^fzo 
J5J^?^ i:^y=imitmm^m) lt^^i!^&m (10 nmol) . :b zi h U 
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2 0 



^J^mmT^ (pH7.2) (SOmM) . Triton CF-54(mSi«) (0.4 %). MnCU (10 mM) . 
UDP-GlcNAc(480 ju M) . UDP-r*C]GlcNAC (175 nCi). CDP-co I i ne (5 mM) A^ t> J?)c 
c:;K(:: beta3QnT-7 S^jS^ 10 ju I iJD^T. $ f>(c H2O ^ijnx.T±fi 25/i 



Om I 0!)H20-e 2lHl^/^Lr¥^'(bLfcSep-Pak plus G18 Cartridge (Waters) 

m 1 <DH20(:iT 211*- K'J '>v^?5fe;f?^s 5 m I 0)^ ^ / -;UT?I!R^ LfcSM 
10 fccktX^ilKi^^j^aiLtco ^#ai;^^40°c^Ot-K^"P^y^l::r^QiiLJ£^:A^*f>s 

LC;^U— h (HPTLC plate Si I ica gel 60 : MERCK ttlS) (z^P^vhL. -^7 0 
□ TtN^UA : y ^ y — ;U : 7K (0. 2%C a C 12 ^t?) = 6 5:35:8 (DBf^ 
i}^i^ti::hmm^i^'^mi^xmmLtzo T LC>fU-ha)-hSaB*^t>5mmORlf*t? 

^(D^?gm> beta3GnT-7 liBz-yS-^-J? h v Kfc cfeU^ Gal )8 1-4GlcNAc-af-pNp 
GlcNAc ^W^tS'it^^n.'S:^^t%^^. 3-N-T-lr^;U^;U=i-9- 5 
fc-SCt. -TJEft^-^s GaliS 1 -^Qi\cmo)-Rm^M7t^^<Oii'7<7 I — XlcGI 
20 cNAc ^lE^-r-S^^-efe^ilirT&^fiJiBLfco 

6 . N-<fVtl XC^-r iS SGlcNAcT jgt4a>;lij^ 

25 A^®;^ (pH7. 4) . 0. 4% Triton CF-54. 10 niM MnClg. 50 mM UDP-GlcNAc ( K:^ 
-^M) > 20 pmol.7'<7H2:^^-Sa. 100 ng MM^ ^^^^M^X 3 7 1 

e^ra^SJSJLfco J5f5^9 5''c. 3^-^J5JS^jhife. 8 0/iia>7K^*nx.ruitr 

a-free MC column i'^Tt—^—X^m) ^® L. C CO t> 4 5 ;U 1 $ HPLC 



5 



±iBJSi;D:?1^7i^$37^T'5B#^^J5F&*-fr, J5f5$lT^. 0.1M KC I § 200 
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ci^Lfco m>LC(ommtyekT<om^)v&4>. udp-gicnac (K:^-ss) ^ 

(HPLC|fe#) 

5 Buffer La : 100 mM W^W h 'J X^jl/T 5 >, pH 4.0 

Buffer I. b : 100 mM mm/ h 'J :^^)\^T 5 V. pH 4. 0 (0. 5% A->f^y — 

gradient : 5-55% : Buf . I. b (0-60 min. ) s 
flow rate : 1. 0 ml/rain. 

10 column : PalPak Type R (TaKaRa Cat. No. CA8000) 
column oven temp : 40*'C 

HPLC iy7.7-M<: Shimadzu LC-IOAD vps CTO-IOAC vp . DGU-14As cell temp c 
ontroller 

^tUM : Fluorescence: RF-IOAXL. UV: SPD-lOAvp 



15 
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22 



Ged 5 1 -4GI0NAC 6 1-2Man « 1 
Oal 1 •4GICNAC R 1<2Man os 1 ' 



Man^ 1^lcNAci8 1-4GlcNAc-PA 



18.3 



» 1-4GlcNAci9 1 - 2Man« 1 ^ 

Gdil 1-4GIgNAo^ ^ ^3' 
iManal 

GaIj31-4GlcNAci?1'^ 



Man ^ i-4GicNAc^ 1 •4GlcNAo-PA 



26.0 



Gaii3t-4QtoNAci}1>s.«. 

SManal 

Qal^l-lGlcNAcfll^ ^e„,„3,^loMAc^l-4GtaNAoPA 

Ga!/J1-4GteNAo*1\4. 

^Manal 
Gdi3f-4GlcNAe^1'^ 



20.3 



Gal i91 •4GICNA0 ^ 1-2Mai»0! 1 



Rieat 



Gali^l -4GlcNAei8 i-2Man 



;Man^1-4GleNAoi3 



iNAc-PA 



20.6 



GadiS. t-4GleNAc^ 1 - SMana 1 



|Man«1 
GaIj51-4GlcNAc*1^ 



®ManJ5 l-4GteNAoiJ1-4GloNAo-PA 



17.3 



Qd j8il-4QloNAci9 1v,g^^ ^ ^ 
GaiiB1-4Gi0NAOi»1^^ 
G€a/3t-4GloNAcj»1-s4 
Gali31-4QlcNAp^1^^ 



^^jManp 1-4GlcNAc^ l-46ldMAoPA 



18.1 



Manal 



Man 0 1 -4Gld4Ac fi 1-4GloNAfrPA 



0.0 



Gal 0 1-4GlcNAGi3 1-aGali9 1-4Glo4>A 
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2 3 

pDEST12.2K/7^— (-r >e>Pi>x>^±M) (3beta3GnT-7 (GIO) MB^F^ 
m^T^Ajfc PDEST12. 2-GlO ^-^7 ^—DNA Lf=„ C4x(*mt*:W(c;^(7> J: 9 (CI 

LTff ofco TU<D Invitrogen tt© gateway *>X-r A(Di^5lJ$M^J^^t£:^^ 
5 -r -7— ^ffllNT Colo205 (:^ii**>^iflS) cDNA ck y PGR j£r'Jii|g^> 

a)iiitiS^!|^^*-rpD0NR/<'i7^— ClBPSPSlCc): yim<5^3iA^f£o -€-<D^<7 iJ' — 0) 
i/— >^>i/>^^ffL^. Dmmmomm^sPWm^<P^—f3^i^ PDEST12.2 
-(ZLRJKJ5:(cd;yA*i#x.feo 'Ej:fc.±iB^f^(*>Invitrogen^±|S|(D^»;/ hlc-^ 

10 GlO/ORF-Fl -^"y^-^— 

■ggggacaagtttgtacaaaaaagcaggcttctggcgcccagagctgcgagccgct 

iC.(0^ ggggacaagtttgtacaaaaaagcaggcttc It.^^ ^ — fiiJ<DiB5»J) 
GlO/ORF-Rl Zfy^-^— 

ggggaccactttgtacaagaaagctgggtccatgggggctcaggagcaagtgcc 
15 ( Z <D 3 *> . catgggggctcaggagcaagtgcc A^ b3GnT7 ^Bi=F<D cDNA IBJ'J) 

KJl±(0^f^(::<fcy. pDEST12.2^^^" ('TVehPi^xVllSl) fC.iB^J#-^ 

20 m ic^ALfco *tc.p> KP— /I'.!: Lrjife^SA<D'5:t^pDEST12.2^^^ 
— DNA ^ffll^r . nm\zm^mzmK Ltz (Mock o 0. 8 mg/ml (7) G418 ^^J 

fco ®JRLt=$BIBa^ l%BSA/0. l%NaN3/PBS(-)T?2|l^otco SiBBSiS^ IxlO^cell 
s / mllcLr l+»->:^;Ufefcy lOO nl (IxlOWls) <SlfflLf=o ^'0^±5f* 
25 ^^l^r. 10 ^ig/mllz/d:<5d:a#i?Lfco TiB FITC ^^^H^^ 1 
00 Hi Ua^s JKBfl&^e^tfco 4°C-eB&m iT^Wtm) dO^A^m^iitc^^ 1%BSA 
/ 0.1%NaN3 / PBS 100 jil ^'t? x;KCA;flT^/^$fTlV lOOOrpm 1? 5 ^jgiO Ls 
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2 4 

K/PBS 1 ml (cM^LTSfflBSS^^ffL^s ^h-f P >^ *V i^iL^ii Lfc^s ^O- 
■9->f hP^ hU-FACSCalibur (^^^ h> 7^ 4r > V ^ffll^Tfil^fL 

^mLfzly<7'f->itLycopersicon esculentuwiLEk)tj:i^XSlZ. Triticim vulgar 

T-tr^^Uy^l'^J-b-S >^ijt ^^li-r ^ U ^ 5^ > fe y > FITC (C J; y ^ 
L^Stl©$^S6fflL^= (7t^— :t->> ^^b^Xll. EY Laboratories ^iJjf^'cfc y 

) o 

h y -omm. m 2 (*. *^0ja)jt{c^^^A Ltzm^x^<7 ^ -31(*#a l Jtf l^ 

3^1^^^^ ^ -J^Hfe^ L t= LSC :^lli5S5NBB&t*<Z) LEA 5^ > t O^^tt^^-T 
^p_H^^ hy-a)«g^.gl3tt.HCT15:^fliS«IBfl&**a)WGA L/^5^>i:fl>l^ 

'^•i^t:7Firyo—^^ hU— (DlS^^^-To #lil(CfclN-Cs:*:»^beta3Gn 

beta3GnT-7 ^ie^=^^^*'^^:t^^<7 ^ --efl^HlEia Lfc^BS (Mock $fflHg) 

T-7 (GIO) ii'|S^!^^M^3i^f£ PDEST12. 2-GlO ^ — DNA 0SA«fflfl&1*-e(* N 

8 . beta3GnT-7 (Om.U'^^^^^O^^^ 

Real Time PGR (Gibson, U. E. , Heid. G. A., and Williams. P. M. (199 
^) Genome Res 995-1001) '^mm'^<0%mi^^XSmtm^-(:O^'^^'^'^^ 
^fzo i^ntLX. t h3mfi6cDNA(i> Marathon cDNA «7P>-x-y^tt) ^ 

^mLtco ^mwimmt. nrnzmmmk^^mv^x com^-^^^Ltzo be 

ta3GnT-7 <D1^«:^I*. pD0NR™201 vector DNA (c beta3GnT-7 Jl{5^^^fl<5^32.^ 
fzy'yT.Z K^fi&fflUfco P«qat^<D*rRg«b:LT'll^6<Jlcf§i^L•CL^^yy•t2;^T 
;U-Tt K 3 y >KflJfc7K^S^^ (human glyceraldehyde-3-phosphate dehydrogena 
se (GAPDH)) ^ffll^fco 6APDH CD^^SMlis pCR2. 1 (^i/ehP^Vtt) 1^ GAPD 
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2 5 

tSJ:Uzro-yit. RT-beta3GnT-7-F2; 5"-TTCGTCAAGTGGGTGGAGATC-3'. RT-beta 
3GnT-7-R2 : 5" -GCGGGTCA6CCAGAAATTG-3' . ^P-^f ; 5' - Fam ACTGGGCGGAG6TGGG 
CTTCA HKIGB-3' ^ffll^fco QPPdHOZf'P'i^—by htyo—yit. h <Pr 
e-Developed TaqMan® Assay Reagents Endogenous Human GAPDH (Applied Biosy 
stems :|±)) i^mLfzc PCR^^^I^I*. TaqMan Universal PGR Master Mix (Appli 
ed Biosystems1±)^($fflL. 1. V''<<P)\^. 50 'G. 2 ^m. ^l^X 1 "th-f <7 J\^. 
95 -C. 10 ^LT50-9--<^;U : 95 'C, 15fj>-60 "C. 1 ^F^^ffECotco P 

GR^!|^<7)^4I* ABI PRIAM7700 Sequence Detection System (App I i ed Bi ©system 
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• 


^2 






beta3GnT-7/GAPDH 




0. 01045 




0. 04522 


'J 'Jim 


0. 02345 




0. 02030 




0. 01462 




0. 04084 




0. 01274 




0. 10108 




0. 07876 




0. 00956 




0. 00071 




0. 12146 


Hi WIS* 


0. 02299 




0. 00605 


M 


0. 26922 




0.09333 . 




0. 07630 




0. 27317 




0. 01161 




0. 15069 


SI 


0. 02560 


J s 


0. 07747 




0. 18763 


PA 


0. 11465 




0. 05323 
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^tm. )iiii> iiam. 'M^. mk. mm. ^m^nr^^-^^:^. "tMJ. 



wo 03/076624 



►CT/JP03/03044 



^3 



1 


beta3GnT-7/ 




3APDH 


GOTO {■^m^m) 


0. 00012 


SGCH-26 m^^M) 


0. 00137 


T98G (4$iiSP^H) 


0. 00032 


U251 i^mm^M) 


0. 00023 


Leukemia (frWil^l^tteifal^) 


0. 35660 


Melanoma (i^lS) 


0. 01255 


HL-60 m^UW^^&iln.^) 


0. 17663 


K562 (dlfa^^) 


0. 00038 


U937 (mi*) 


0. 01617 


Daudi (B$fflSa(Burkitf s)) 


0. 00437 


PC-1 (Bilj) 


0. 00000 


EBO-1 (M) 


0.00121 


PC-7 (fliti) 


0.00017 


HepG2 (gfH) 


0. 01199 


A431 


0.01031 


MKN45 (1) 


0. 00027 


KATOlll (S) 


0. 03964 


HSC43 (S) 


0. 00031 


Colo205 (^Jl) 


0. 00278 


HGT15 


0. 00193 


LSC C^fli) 


0. 00003 


LSB 


0.00128 


SW480 


0. 00045 


SW1116 i:Km) 


0.13076 


Oapan-2 (B^ii) 


0. 03664 


PA-1 (^g) 


0. 00290 



nT-7 (onmmfimit-r^ z:tfi<-^mizm^ ^^k. betaSGnw (Dmmm(Dmt^ 
m-<^^tiz^^). mncDi^mizmmx^^simm^^^^titzo betaSG 
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m^><DXmm (DK) S#<DIE^ (N) ^tzltm (T) m^l::fclt'5beta3Gn 
T-lOmmm.^ rs. betaSGnl-? (D^m«^M6*JilJJCD<S«f J (C|Bi)i$3txfr^}i(C 
^itl^ilJ^Lfco ^(Z>fSm^S4(C^-ro C(D|gm3^)^e>DK3^^*:^|^l^-C. DK 
10. DK15. DK19. DK22. D K 2 3 *5 ckD^D K 2 4^||^*:(C•:^^^■C, 
beta3GnT-7 (Ommt<^ii^i- ^m\^fi^M.i^tltzo 
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1 . mmm<Dmmm^^ lZ7ik^^^T^ym.mm^{tmT^ymmz■^fsl^x^ 

L < ItmmcO T 5 y mtim7< ^ tt^ L < l*<rf-*n $ tl^ T S y IB^M L s Ga l iS 
1-46IC l^fzlt Gal i8 1-4GlcNAc-ScD^^^7c5|54Sl::N--7-fe5^;by;i/=i-9-5 > 
^ i8 -1 . 3 I^^T'^^-r ^ ^^f ^ ^ >/ 

. icfctN-CI ^ L < l*t![<i(DT 5 y ^7b<m^ L < (*^^ L. ^ L < ItmT 5 y 
SBJiJlc 1 ^ L < ItmmOT S y ^7&^tiA$H^ L < ItHta^^fzT S y IB^J^^ 

6. MSB^>/^^S(*. iB5IJ#-^3(c^**i^T5yMiE5IJ^^-r§ffi*^5 

7 . 1 L 6 (D^^-r*^.7b^ 1 iicifsscDT 5 y mie^j ^^-r ^Mit 

Gal 1-4GIC Gal P 1-4GlcNAc-S<Z>l^^7cm^|::N -T-fe^^U^^U 

9. iB^jac0iB>?iJ#-^2XI*4lc^$*L^i^»iB5iJ.i:;^ h 'J >vx> h^t^i^t^ 
1 o. iE5iJao)iB5iJS-^2X(44(cn^$*v^J®SiB5iJ^^-r'S>it:^^9iH«i(D 
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3 O 

1 8. mit^(o^^lkuy:s^.ltmm<ommlzml^^Mmn^m^ immcommmi 
15 19. :kmm<Dmmzml^ib^^^mm^ aumommm^m^mo 

23. li^jsi 3^i:l^L1 6<Di^irM^-imizB&m<Dmmm\mmmmt. 
meui^L 8 (Dl^■r4^A^ 1 m\zBn<Dmmt ^mmt^^^ ztiz^^j /\-f z^^j^ 

2 4 . if 1 3 L 1 6 a>^^•r*L;&^ 1 ^(ciBSG>^^;||J^ffl^^^a)->^^ 
:^^'r-7-i:L. ii^^8^Ct^L1 0(Dl^-r*LA>1 ^rclBitO^g^^ilM*!: ur 
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25. m^meuwii(o^>/^<7n<Dmin=f-(omm&^> m^m^ 3^i:l^L1 e 

(iiSm R N A i: LT ^JiK^n^ c D N A ^ $ltM*1±S - 1 1= «fc y / W 

26. ii^«6|B«a>^>/<<7g<Dai<£^a>^i^l:^s it^^1 3^i:t^L1 6 
|E¥^tl/rm R N AXI*mm R N A ^ilS<i: Lt^Jje^tt'l) c D N A^^Mt L 

3 0. frlBJ^-fb^tOiSatl^/Xliffi^lis :^fli^-r*fc'i)lf*JS2 9sSafl5^ffl. 
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1 ^2 
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m3 
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2/2 



a 000 



7. 000 




CO CO 



ooioina>o>cMcM 
00000000 



CO CO 

!^ ^ ^ ^ 
a a o o 



04 
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SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 

JAPAN GENOME SOLUTIONS INC. 
<120> Novel N-acety I glucosamine transferase, nucleic acid encoding the 
same and use thereof for diagnosis of cancers and/or tumors 
<130> 02PF251-PCT 
<160> 26 

<210> 1 
<211> 283 
<212> PRT 
<213> Homo sapiens 
<400> 1 

Tyr Phe Pro Met Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val 
1 5 

Tyr Leu Leu Val Val Val Lys Ser Val 
20 25 
Glu Ala I le Arg Gin Thr Trp Gly Arg 

35 40 
Gly Arg Gly Ala Val Arg Thr Leu Phe 

50 55 
Gin Glu Glu Arg Thr His Tyr Gin Gin 
65 70 
Leu Tyr Gly Asp Me Leu Gin Trp Gly 
85 

Leu Thr Leu Lys Glu I le His Phe Leu 



10 15 
I le Thr Gin His Asp Arg Arg 
30 

Glu Arg Gin Ser Ala Gly Gly 
45 

Leu Leu Gly Thr Ala Ser Lys 
60 

Leu Leu Ala Tyr Glu Asp Arg 
75 80 
Phe Leu Asp Thr Phe Phe Asn 
90 95 
Lys Trp Leu Asp lie Tyr Cys 
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100 



105 



110 



Pro His Val Pro Phe Me Phe Lys Gly Asp Asp Asp Val Phe Val Asn 

115 120 125 

Pro Thr Asn Leu Leu 6lu Phe Leu Ala Asp Arg Gin Pro Gin Glu Asn 

130 135 140 

Leu Phe Val Gly Asp Val Leu Gin His Ala Arg Pro lie Arg Arg Lys 
145 150 155 160 

Asp Asn Lys Tyr Tyr I le Pro Gly Ala Leu Tyr Gly Lys Ala Ser Tyr 

165 170 175 

Pro Pro Tyr Ala Gly Gly Gly Gly Phe Leu Met Ala Gly Ser Leu Ala 

180 185 190 

Arg Arg Leu His His Ala Cys Asp Thr Leu Glu Leu Tyr Pro lie Asp 

195 200 205 

Asp Val Phe Leu Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr 

210 215 220 

Ala His Glu Gly Phe Lys Thr Phe Gly Me Ser Arg Asn Arg Asn Ser 
225 230 235 240 

Arg Met Asn Lys Glu Pro Cys Phe Phe. Arg Ala Met Leu Val Val His 

245 250 255 

Lys Leu Leu Pro Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser 

260 265 270 

Asn Leu Thr Cys Ser Arg Lys Leu Gin Val Leu 
275 280 



<210> 
<211> 
<212> 



2 

849 
DNA 
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<213> Homo sapiens 
<400> 2 

tac ttc occ atg ctg ctg aac cac cog gag aag tgc agg ggc gat gtc 
Tyr Phe Pro Met Leu Leu Asn His Pro 6lu Lys Cys Arg Gly Asp Val 
15 10 15 

tac ctg ctg gtg gtt gtc aag teg gtc ate acg cag cac gac cgc cgc 
Tyr Leu Leu Val Val Val Lys Ser Val lie Thr Qln His Asp Arg Arg 

20 25 30 

gag gcc ate cgc cag acc tgg ggc cgc gag egg cag tec geg ggt ggg 
Glu Ala lie Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly 

35 40 45 

ggc cga ggc gee gtg cgc ace etc ttc ctg ctg ggc acg gcc toe aag 
Gly Arg Gly Ala Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys 

50 55 60 

cag gag gag cgc acg cac tac cag cag ctg ctg gcc tac gaa gac cgc 
Gin Glu Glu Arg Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg 
65 70 75 80 

etc tac ggc gac ate ctg cag tgg ggc ttt etc gac ace ttc ttc aac 
Leu Tyr Gly Asp Me Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn 

85 90 95 

ctg ace etc aag gag ate cac ttc etc aag tgg ctg gac ate tac tgc 
Leu Thr Leu Lys Glu Me His Phe Leu Lys Trp Leu Asp lie Tyr Cys 

100 105 110 

ccc cac gtc cec ttc att ttc aaa ggc gac gat gac gtc ttc gtc aac 
Pro His Val Pro Phe Me Phe Lys Gly Asp Asp Asp Val Phe Val Asn 

115 120 • 125 

ccc ace aac ctg eta gaa ttt ctg get gac egg cag cea cag gaa aac 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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Pro Thr Asn Leu 
130 

ctg ttc gtg ggc 
Leu Phe Val Gly 
145 

gac aac aaa tac 
Asp Asn Lys Tyr 



ccg ccg 
Pro Pro 

egg ego 
Arg Arg 

gac gtc 
Asp Val 
210 
gcc cac 
Ala His 
225 

ego atg 
Arg Met 



tat gca 
Tyr Ala 
180 
ctg oao 
Leu His 
195 . 
ttt ctg 
Phe Leu 

gag ggc 
Glu Gly 

aac aag 
Asn Lys 



aag ctg ctg ccc 
Lys Leu Leu Pro 
260 

aat etc ace tge 



Leu Glu Phe 
135 

gat gtc ctg 
Asp Val Leu 

150 
tac ate ccg 
Tyr He Pro 
165 

ggc ggc ggt 
Gly Gly Gly 

cat gee tge 
His Ala Cys 

ggc atg tge 
Gly Met Cys 
215 

ttc aag act 
Phe Lys Thr 

230 
gag ccg tge 
Glu Pro Cys 
245 

cot gag ctg 
Pro Glu Leu 



4/27 
Leu Ala Asp Arg 



cag cac 
Gin His 

ggg gcc 
Gly Ala 

ggc ttc 
Gly Phe 
185 
gac aco 
Asp Thr 
200 

ctg gag 
Leu Glu 

ttc ggc 
Phe Gly 

ttt ttc 
Phe Phe 



got egg 
Ala Arg 
155 
ctg tac 
Leu Tyr 
170 

etc atg 
Leu Met 

ctg gag 
Leu Glu 

gtg ctg 
Val Leu 

ate tec 
I le Ser 
235 

Ggc gcc 

Arg Ala 

250 

atg tgg 
Met Trp 



Gin Pro Gin Glu Asn 
140 

ccc att 
Pro lie 



etc gee 
Leu Ala 

265 

tec cge aag etc cag gtg etc 



ggc aag 
Gly Lys 

gcc ggc 
Ala Gly 

etc tac 
Leu Tyr 
205 
ggc gtg 
Gly Val 
220 

egg aac 
Arg Asn 

atg etc 
Met Leu 

ggg ctg 
Gly Leu 



cge agg aaa 
Arg Arg Lys 
160 

gee age tat 
Ala Ser Tyr 

175 
age ctg gee 
Ser Leu Ala 
190 

ccg ate gac 
Pro I le Asp 

cag ccc acg. 
Gin Pro Thr 

cge aac age 
Arg Asn Ser 
240 

gtg gtg cac 
Val Val His 

255 
gtg cac age 
Val His Ser 
270 



480 



528 



576 



624 



672 



720 



768 



816 



849 
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Asn Leu Thr Cys Ser Arg Lys Leu Gin Va I Leu 
275 280 

<210> 3 

<211> 327 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Ala Ser Gin Gly Pro Gin Ala Trp Asp Val Thr Thr Thr Asn Cys Ser 
1 5 10 15 

Ala Asn I le Asn Leu Thr His Gin Pro Trp Phe Gin Val Leu Glu Pro 

20 25 30 

Gin Phe Arg Gin Phe Leu Phe Tyr Arg His Cys Arg Tyr Phe Pro Met 

35 40 45 

Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val Tyr Leu Leu Val 

50 55 60 

Val Val Lys Ser Val lie Thr Gin His Asp Arg Arg Glu Ala lie Arg 
65 70 75 80 

Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly Gly Arg Gly Ala 

85 90 95 

Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys Gin Glu Glu Arg 

100 105 110 

Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp 

115 120 125 

I le Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys 

130 135 140 

Glu lie His Phe Leu Lys Trp Leu Asp lie Tyr Cys Pro His Val Pro 
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145 150 155 160 

Phe Me Phe Lys Gly Asp Asp Asp Val Phe Val Asn Pro Thr Asn Leu 

165 no 175 

Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin Glu Asn Leu Phe Val Gly 

180 185 190 

Asp Val Leu Gin His Ala Arg Pro lie Arg Arg Lys Asp Asn Lys Tyr 

195 200 205 

Tyr lie Pro Gly Ala Leu Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala 

210 215 220 

Gly Gly Gly Gly Phe Leu Met Ala Gly Ser Leu Ala Arg Arg Leu His 
225 230 235 240 

His Ala Cys Asp Thr Leu Glu Leu Tyr Pro Me Asp Asp Val Phe Leu 

245 250 255 

Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu Gly 

260 265 270 

Phe Lys Thr Phe Gly Me Ser Arg Asn Arg Asn Ser Arg Met Asn Lys 

275 280 285 

Glu Pro Cys Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu Pro 

290 295 300 

Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr Cys 
305 310 315 320 

Ser Arg Lys Leu Gin Val Leu 
325 



<210> 4 
<211> 981 
<212> DNA 



48 



96 



192 
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<213> Homo sapiens 
<400> 4 

gcc tct cag ggg ccc cag gcc tgg gac gtg acc acc act aac tgc tea 
Ala Ser Gin Gly Pro Gin Ala Trp Asp Val Thr Thr Thr Asn Cys Ser 
15 10 15 

gcc aat ate aac ttg acc cac cag ccc tgg ttc cag gtc ctg gag ccg 
Ala Asn lie Asn Leu Thr His Gin Pro Trp Phe Gin Val Leu Glu Pro 

20 25 . 30 

cag ttc egg cag ttt etc ttc tac cgc cac tgc cgc tac ttc ccc atg 144 
Gin Phe Arg Gin Phe Leu Phe Tyr Arg His Cys Arg Tyr Phe Pro Met 

35 40 45 

ctg ctg aac cac ccg gag aag tgc agg ggc gat gtc tac ctg ctg gtg 
Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val Tyr Leu Leu Val 

50 55 60 

gtt gtc aag teg gtc ate acg cag cac gac cgc cgc gag gcc ate ege 
Val Val Lys Ser Val lie Thr Gin His Asp Arg Arg Glu Ala Me Arg 
65 70 75 80 

cag acc tgg ggc cgc gag egg cag tee geg ggt ggg ggc cga ggc gcc 
Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly Gly Arg Gly Ala 

85 90 95 

gtg cgc acc etc ttc ctg ctg ggc acg gee tec aag cag gag gag cgc 
Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys Gin Glu Glu Arg 

100 105 110 

acg cac tac cag cag ctg ctg gee tac gaa gac cgc etc tac ggc gac 
Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp 

115 120 125 

ate ctg cag tgg ggc ttt etc gac acc ttc ttc aac ctg acc etc aag 



240 



288 



336 



384 



432 
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I le Leu 
130 
gag ate 
Glu Me 
145 

ttc att 
Phe Me 

eta gaa 
Leu Glu 

gat gtc 
Asp Val 

tac ate 
Tyr Me 
. 210 
ggc ggc 
Gly Gly 
225 

cat gcc 
His Ala 



Gin Trp Gly Phe Leu Asp 
135 

cac ttc etc aag tgg etg 
His Phe Leu Lys Trp Leu 



ttc aaa 
Phe Lys 

ttt ctg 
Phe Leu 
180 
ctg cag 
Leu Gin 
195 

cog ggg 
Pro Gly 

ggt ggc 
Gly Gly 

tgc gac 
Cys Asp 



etc aag 
Leu Lys 
150 
ggc gac 
Gly Asp 
165 

get gac 
Ala Asp 

cac get 
His Ala 

gcc ctg 
Ala Leu 

ttc etc 
Phe Leu 
230 
ace ctg 
Thr Leu 
245 

gag gtg 
Glu Val 



gat gac 
Asp Asp 

egg cag 
Arg Gin 

egg cec 
Arg Pro 
200 
tac ggc 
Tyr Gly 
215 

atg gcc 
Met Ala 

gag etc 
Glu Leu 



etg ggc 
Leu Gly 



ggc atg tgc ctg 
Gly Met Cys Leu 
260 

ttc aag act ttc ggc ate tec egg 



8/27 
Thr Phe Phe 

gac ate tac 
Asp He Tyr 
155 

gtc ttc gtc 
Val Phe Val 

170 
eca cag gaa 
Pro Gin Glu 
185 

att egc agg 
lie Arg Arg 

aag gcc age 
Lys Ala Ser 

ggc age ctg 
Gly Ser Leu 
235 

tac ceg ate 
Tyr Pro He 

250 
gtg cag cec 
Val Gin Pro 
265 

aac egc aac 



Asn Leu Thr Leu Lys 
140 

tgc cec cac gtc cec 480 
Cys Pro His Val Pro 
160 

aac cec acc aac ctg 528 
Asn Pro Thr Asn Leu 
175 

aac etg ttc gtg ggc 576 
Asn Leu Phe Val Gly 
190 

aaa gac aac aaa tac 624 
Lys Asp Asn Lys Tyr 
205 

tat ccg ceg tat gca 672 
Tyr Pro Pro Tyr Ala 
220 

gcc egg egc ctg cac 720 
Ala Arg Arg Leu His 
240 

gac gac gtc ttt ctg 768 
Asp Asp Val Phe Leu 
255 

aeg gee cac gag ggc 816 
Thr Ala His Glu Gly 
270 

age egc atg aac aag 864 
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Phe Lys Thr Phe Gly Me Ser Arg Asn Arg Asn Ser Arg Met Asn Lys 

275 280 285 

gag cog tgc ttt tto cgc goc atg etc gtg gtg cac aag ctg ctg ccc 912 
Glu Pro Oys Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu Pro 

290 295 300 

cct gag ctg etc goo atg tgg ggg ctg gtg cac ago aat etc acc tgc 960 
Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr Cys 
305 310 315 320 

tec cgc aag etc cag gtg etc 981 
Ser Arg Lys Leu Gin Val Leu 
325 

<210> 5 
<211> 1206 
<212> DNA 
<213> Homo sapiens 
<400> 5 

atg teg ctg tgg aag aaa acc gtc tac egg agt ctg tgc ctg gee ctg 48 
Met Ser Leu Trp Lys Lys Thr Val Tyr Arg Ser Leu Cys Leu Ala Leu 

15 10 15 

gee ctg etc gtg gee gtg acg gtg ttc caa cgc agt etc acc cct ggt 96 
Ala Leu Leu Val Ala Val Thr Val Phe Gin Arg Ser Leu Thr Pro Gly 

20 25 30 

eag ttt ctg cag gag cct eeg eca ccc ace ctg gag eca cag aag gee 144 
Gin Phe Leu Gin Glu Pro Pro Pro Pro Thr Leu Glu Pro Gin Lys Ala 

35 40 45 

cag aag eca aat gga eag ctg gtg aae cce aac aae ttc tgg aag aac 192 
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Gin Lys Pro Asn Gly Gin 
50 

ccg aaa gat gtg 
Pro Lys Asp Val 
65 

gcc tgg gac gtg 
Ala Trp Asp Val 



oac cag 
His Gin 

tto tao 
Phe Tyr 

aag tgo 
Lys Cys 
130 
acg cag 
Thr Gin 
145 

egg cag 
Arg Gin 



coo tgg 
Pro Trp 
100 
ego cac 
Arg His 
115 

agg ggc 
Arg Gly 

cac gac 
His Asp 

tec gcg 
Ser Ala 



ctg gge acg gcc 
Leu Gly Thr Ala 
180 

ctg gcc tac gaa 



get gcg 
Ala Ala 
70 

ace ace 
Thr Thr 
85 

tte cag 
Phe Gin 

tgc cgc 
Cys Arg 

gat gtc 
Asp Val 

cgc cgc 
Arg Arg 
150 
ggt ggg 
Gly Gly 
165 

tec aag 
Ser Lys 



Leu Val 
55 

cec acg 
Pro Thr 

act aac 
Thr Asn 

gtc ctg 
Val Leu 

tac tto 
Tyr Phe 
120 
tac ctg 
Tyr Leu 
135 

gag gcc 
Glu Ala 
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Asn Pro 

cec atg 
Pro Met 

tgo tea 
Cys Ser 
90 

gag ccg 
Glu Pro 
105 

cec atg 
Pro Met 

ctg gtg 
Leu Val 

ate cgc 
I le Arg 



Asn Asn Phe Trp Lys Asn 
60 

gee tet cag ggg 
Ala Ser Gin Gly 
75 

gcc aat ate aac 
Ala Asn I le Asn 



cag tte 
Gin Phe 

ctg ctg 
Leu Leu 

gtt gtc 
Val Val 
140 
cag ace 
Gin Thr 
155 

gtg cgc 
Val Arg 



ggc ega gge gcc 
Gly Arg Gly Ala 
170 

cag gag gag cgc acg cac 
Gin Glu Glu Arg Thr His 
185 

gac cgc etc tac ggc gac ate ctg 



egg cag 
Arg Gin 
110 
aac cac 
Asn His 
125 

aag teg 
Lys Ser 

tgg ggc 
Trp Gly 

ace etc 
Thr Leu 



cec cag 
Pro Gin 
80 

ttg ace 
Leu Thr 
95 

ttt etc 
Phe Leu 

ccg gag 
Pro Glu 

gtc ate 
Val lie 

cgc gag 
Arg Glu 
160 
tte ctg 
Phe Leu 
175 

cag ctg 
Gin Leu 



tac cag 
Tyr Gin 
190 

cag tgg ggc ttt 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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Leu Ala Tyr Glu Asp Arg Leu 
195 

etc gac acc ttc ttc aac ctg 
Leu Asp Thr Phe Phe Asn Leu 
210 215 
tgg ctg gac ate tac tgc ccc 
Trp Leu Asp Me Tyr Cys Pro 
225 230 
gat gac gtc ttc gtc aac ccc 
Asp Asp Val Phe Val Asn Pro 
245 

egg cag cca cag gaa aac ctg 
Arg Gin Pro Gin Glu Asn Leu 
260 

egg ccc att cgc agg aaa gac 
Arg Pro lie Arg Arg Lys Asp 
275 

tac ggc aag gcc age tat ccg 
Tyr Gly Lys Ala Ser Tyr Pro 
290 295 
atg gee ggc age ctg gee egg 
Met Ala Gly Ser Leu Ala Arg 
305 310 
gag etc tac ccg ate gac gac 
Glu Leu Tyr Pro I le Asp Asp 
325 

ctg ggc gtg cag ccc aeg gcc 



11/27 

Tyr Gly Asp 
200 

ace etc aag 
Thr Leu Lys 

cac gtc ccc 
His Val Pro 

ace aac ctg 
Thr Asn Leu 
250 

ttc gtg ggc 
Phe Val Gly 

265 
aac aaa tac 
Asn Lys Tyr 
280 

ccg tat gea 
Pro Tyr Ala 

cgc ctg cac 
Arg Leu His 



I le Leu Gin 
205 

gag ate cac 
Glu lie His 

220 
ttc att ttc 
Phe lie Phe 
235 

eta gaa ttt 
Leu Glu Phe 

gat gtc ctg 
Asp Val Leu 

tac ate ccg 
Tyr lie Pro 
285 

ggc ggc ggt 
Gly Gly Gly 

300 
cat gee tgc 
His Ala Cys 
315 

ggc atg tgc 
Gly Met Cys 



gtc ttt ctg 
Val Phe Leu 

330 

cac gag ggc ttc aag act 



Trp Gly Phe 

ttc etc aag 672 
Phe Leu Lys 

aaa ggc gac 720 
Lys Gly Asp 
240 

ctg get gac 768 
Leu Ala Asp 
255 

cag cac get 816 

Gin His Ala 

270 

ggg gcc ctg 864 
Gly Ala Leu 

ggc ttc etc 912 

Gly Phe Leu 

gac ace ctg 960 
Asp Thr Leu 
320 

ctg gag gtg 1008 
Leu Glu Val 

335 

ttc ggc ate 1056 
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Leu Gly Val Gin Pro Thr Ala His Glu Gly Phe Lys Thr Phe Gly Me 

340 345 350 

tec egg aac cgc aac age cgc atg aae aag gag ecg tgc ttt ttc cgc 1104 
Ser Arg Asn Arg Asn Ser Arg Met Asn Lys Glu Pro Cys Phe Phe Arg 

355 360 365 

gee atg etc gtg gtg cac aag ctg ctg eee ect gag ctg etc gee atg 1152 
Ala Met Leu Val Val His Lys Leu Leu Pro Pro Glu Leu Leu Ala Met 

370 375 380 

tgg ggg ctg gtg cac age aat etc aec tgc tec cgc aag etc eag gtg 1200 
Trp Gly Leu Val His Ser Asn Leu Thr Cys Ser Arg Lys Leu Gin Val 
385 390 395 400 

etc tga 1206 
Leu 

<210> 6 
<211> 2228 
<212> DNA 
<213> Homo sapiens 
<400> 6 

cecagggect cgcegccttc ecggtgeacc eeccgaeete eeeegteeeg gccteggtgg 60 
geggettcce tggaaeceet agggctggea gggceggate cggagcecte egttteetcc 120 
ccggagagct ggaccttggg tcacaeccce cagcctgcac ctaaggtgcc cetgtcttce 180 
tccaaceaca tgceccagea acetggggac ectatgggga aaatgtegct ctatggggct 240 
cagcctgeat tcacectggg gcetggacet gcaaccggac cageoctcag ggcaacceag 300 
gegtctecac gggetgcetg tctctcctgg eaccctgcte etccoccttg gaggteagcg 360 
ccatctctct gctaggetgg ecctggaagg ceactctgct gtceccagag ctctcagccc 420 
ceaggtctee actggggagg gtggggcagg tgteetggca geececggag ggtgagatga 480 
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agagaggagg 


tccttcagga 


caggggctca 


ggccccaggg 


cttgggacga 


ccagcactcc 


540 


tggcagagag 


ctctaatttc 


tgcttccgaa 


atgggtgtgg 


accggggttg 


gggtgggggg 


600 


gtctctgggc 


aagaagggtc 


cctcaagggc 


tggagctgca 


aatgtgcccc 


ctcccaggga 


660 


gtagagctgt 


agcctcatgt 


cttctaatgg 


ggtgttatga 


gctggggatg 


ttaaggtagg 


720 


ggtgaggggc 


agtgccatgc 


tagaggtgct 


cactgcatcc 


ttgggcctcc 


atcaaccatg 


780 


agggctgctc 


tttgttgggt 


gagacagact 


ggagaagggg 


gaggagggcc 


agtcttcctc 


840 


aggtcccaag 


ctcgagccac 


tctccaatgt 


gccccacatg 


tgatggagct 


cccgggcggc 


900 


acagaggatc 


agagggtgcc 


ctctcaatga 


ctctggctct 


gagtcaccta 


atgataocga 


960 


tacctactgc 


tgtgggtagg 


tacaccgcag 


ggaaatgaaa 


ggcattgggg 


ttccaggcgt 


1020 


ggggaacagg 


gcagaggttt 


ccacctgagg 


ccctcctgtt 


aaggtgacag 


cattccccta 


1080 


actgtgcacc 


cgctgcctgg 


tactttatat 


agcactccaa 


tcctgtgttt 


tagccccatt 


1140 


tgggggaaga 


agaaatcgtg 


gctcagagtg 


gttgtaaacc 


actcattcag 


cttgtaagcg 


1200 


tcagggcctg 


attccacagt 


gctccttgag 


gagagggcag 


ggtgggagaa 


agaaagggca 


1260 


gggtgggaga 


ggaagcggga 


ccctaccctg 


acagcttagg 


gactccggga 


,ctgagcctgt 


1320 


gcccaggtcc 


acttgcccgt 


ctgggaccac 


ccagcctccc 


aaggggggcg 


ccaggagagc 


1380 


cctgggctca 


tcttttctct 


ctcctctgta 


ctgtccgctc 


tcccccacag 


gaagaaaacc 


1440 


EtctaccEca 


gtctgtgcct 


ggccctggcc 


ctgctcgtgg 


ccgtgacggt 


gttccaacgc 


1500 


agtctcaccc 


ctggtcagtt 


tctgcaggag 


cctccgccac 


ccaccctgga 


gccacagaag 


1560 


gcccagaagc 


caaatggaca 


gctggtgaac 


cccaacaact 


tctggaagaa 


cccgaaagat 


1620 


gtggctgcgc 


ccacgccc atg gcc tct cag ggg ccc 


cag gcc tgg gac gtg 


1671 




Met Ala Ser Gin Gly Pro 


Gin Ala Trp Asp Val 






1 




5 




10 





acc acc act aac tgc tea gcc aat ate aac ttg acc cac cag ccc tgg 1719 

Thr Thr Thr Asn Cys Ser Ala Asn lie Asn Leu Thr His Gin Pro Trp 

15 20 25 

ttc cag gtc ctg gag ccg cag ttc egg cag ttt etc ttc tac egc cac 1767 

Phe Gin Val Leu Glu Pro Gin Phe Arg Gin Phe Leu Phe Tyr Arg His 
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30 35 40 

tgc cgc tac ttc coc atg ctg ctg aac cac cog gag aag tgc agg ggc 1815 
Cys Arg Tyr Phe Pro Met Leu Leu Asn His Pro Glu Lys Cys Arg 6ly 

45 50 55 

gat gtc tac ctg ctg gtg gtt gtc aag teg gtc ate acg cag cac gac 1863 
Asp Val Tyr Leu Leu Val Val Val Lys Ser Val lie Thr Gin His Asp 
60 65 70 75 

cgc cgc gag gcc ate cgc cag ace tgg ggc cgc gag egg cag tec gcg 1911 
Arg Arg Glu Ala Me Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala 

80 85 90 

ggt ggg ggc cga ggc gcc gtg cgc acc etc ttc ctg ctg ggc acg gcc 1959 
Gly Gly Gly Arg Gly Ala Val Arg Thr Leu Phe Leu Leu Gly Thr Ala 

95 100 i05 

tec aag cag gag gag cgc acg cac tac cag cag ctg ctg gee tac gaa 2007 
Ser Lys Gin Glu Glu Arg Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu 

110 115 120 

gac cgc etc tac ggc gac ate ctg cag tgg ggc ttt etc gac ace ttc 2055 
Asp Arg Leu Tyr Gly Asp Me Leu Gin Trp Gly Phe Leu Asp Thr Phe 

125 130 135 

ttc aac ctg acc etc aag gag ate cac ttc etc aag tgg ctg gac ate 2103 
Phe Asn Leu Thr Leu Lys Glu lie His Phe Leu Lys Trp Leu Asp He 
140 145 150 155 

tac tgc cec cac gtc ecc ttc att ttc aaa ggc gac gat gac gtc ttc 2151 
Tyr Cys Pro His Val Pro Phe He Phe Lys Gly Asp Asp Asp Val Phe 

160 165 170 

gtc aac cec acc aac etg eta gaa ttt ctg get gac egg cag cca cag 2199 
Val Asn Pro Thr Asn Leu Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin 
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175 180 185 

gaa aac ctg ttc gtg ggo gat gtc ctg ca 2228 
Glu Asn Leu Phe Val Gly Asp Val Leu 
190 195 



<210> 7 

<211> 848 

<212> DNA 

<213> Homo sapiens 

<400> 7 

oag oag ctg ctg goo tao gaa gac ego etc tac ggc gac ate ctg cag 48 
Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly Asp lie Leu Gin 
15 10 15 

tgg ggc ttt etc gac ace ttc ttc aac ctg acc etc aag gag ate cac 96 
Trp Gly Phe Leu Asp Thr Phe Phe Asn Leu Thr Leu Lys Glu Me His 

20 25 30 

ttc etc aag tgg ctg gac ate tac tge cec cac gtc ccc ttc att ttc 144 
Phe Leu Lys Trp Leu Asp I le Tyr Cys Pro His Val Pro Phe lie Phe 

35 40 45 

aaa ggc gac gat gac gtc ttc gtc aac ccc ace aac ctg eta gaa ttt 192 
Lys Gly. Asp Asp Asp Val Phe Val Asn Pro Thr Asn Leu Leu Glu Phe 

50 55 60 

ctg get gac egg cag cea cag gaa aac ctg ttc gtg ggc gat gtc ctg 240 
Leu Ala Asp Arg Gin Pro Gin Glu Asn Leu Phe Val Gly Asp Val Leu 
65 70 75 80 

cag cac get egg cec att ego agg aaa gac aac aaa tac tac ate ccg 288 
Gin His Ala Arg Pro I le Arg Arg Lys Asp Asn Lys Tyr Tyr I le Pro 
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85 90 95 

ggg gcc ctg tao ggc aag gcc age tat cog cog tat gca ggc ggc ggt 336 
Gly Ala Leu Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala Gly Gly Gly 

100 105 110 

ggc ttc etc atg gcc ggc age ctg gcc egg cgc ctg eac cat gcc tgc 384 
Gly Phe Leu Met Ala Gly Ser Leu Ala Arg Arg Leu His His Ala Cys 

115 120 125 

gac acc ctg gag etc tac ecg ate gae gac gtc ttt ctg ggc atg tgc 432 
Asp Thr Leu Glu Leu Tyr Pro lie Asp Asp Val Phe Leu Gly Met Cys 

130 135 140 

ctg gag gtg ctg ggc gtg cag ccc acg gcc cac gag ggc ttc aag act 480 
Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu Gly Phe Lys Thr 
145 150 155 160 

ttc ggc ate toe egg aac cgc aae age cgc atg aac aag gag ecg tgc 528 
Phe Gly lie Ser Arg Asn Arg Asn Ser Arg Met Asn Lys Glu Pro Cys 

165 170 175 

ttt ttc cgc gcc atg etc gtg gtg cac aag ctg ctg ccc cot gag ctg 576 
Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu Pro Pro Glu Leu 

180 185 190 

etc gee atg tgg ggg ctg gtg cac age aat etc ace tgc tec cgc aag 624 
Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr Cys Ser Arg Lys 

195 200 205 

etc cag gtg etc tgaccccage cgggctacta ggacaggeca gggeaettgc 676 
Leu Gin Val Leu 
210 

tcctgagcee ceatggtatt ggggctggag ceacagtgcc caggectage ctttggtccc 736 
eaaggggagg tggagggttg aggcetacgt gecaetgggt gtggtggggt geaggtagce 796 
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agaaagggac ctccctgtgt ggataattct aggaaactga ggcccaggaa eg 848 



<210> . 8 
<211> 987 
<212> DNA 
<213> Homo sapiens 
<400> 8 

atg gcc tot cag ggg coo cag goo tgg gac gtg aoc aoo act aac tgc 48 
Met Ala Ser Gin Gly Pro Gin Ala Trp Asp Val Thr Thr Thr Asn Cys 

15 10 15 

tea gcc aat ate aac ttg acc eae cag ccc tgg ttc cag gtc ctg gag 96 
Ser Ala Asn lie Asn Leu Thr His Gin Pro Trp Phe Gin Val Leu Glu 

20 25 30 

cog cag ttc egg oag ttt etc ttc tac ego oao tgc ego tao ttc ccc 144 
Pro Gin Phe Arg Gin Phe Leu Phe Tyr Arg His Cys Arg Tyr Phe Pro 

35 40 45 

atg ctg ctg aac oao cog gag aag tgc agg ggc gat gtc tac ctg ctg 192 
Met Leu Leu Asn His Pro Glu Lys Cys Arg Gly Asp Val Tyr Leu Leu 

50 55 60 

gtg gtt gtc aag teg gtc ate acg cag eae gac cgc ego gag gcc ate 240 
Val Val Val Lys Ser Val Me Thr Gin His Asp Arg Arg Glu Ala lie 
65 70 75 80 

cgc cag ace tgg gge ego gag egg cag tec gcg ggt ggg ggc oga ggc 288 
Arg Gin Thr Trp Gly Arg Glu Arg Gin Ser Ala Gly Gly Gly Arg Gly 

85 90 95 

goo gtg cgc acc etc ttc ctg ctg gge acg gee tec aag cag gag gag 336 
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Ala Val Arg Thr Leu Phe Leu Leu Gly Thr Ala Ser Lys Gin Glu Glu 

100 105 110 

cgc acg cac tac cag cag ctg ctg gcc tac gaa gac cgc etc tac ggc 384 
Arg Thr His Tyr Gin Gin Leu Leu Ala Tyr Glu Asp Arg Leu Tyr Gly 

115 120 125 

gac ate ctg cag tgg ggc ttt etc gac acc ttc ttc aac ctg acc etc 432 
Asp He Leu Gin Trp Gly Phe Leu Asp Thr Phe Phe Asn Leu Thr Leu 

130 135 140 

aag gag ate cac ttc etc aag tgg ctg gac ate tac tgc ccc cac gtc 480 
Lys Glu Me His Phe Leu Lys Trp Leu Asp He Tyr Cys Pro His Val 
145 150 155 160 

ccc ttc att ttc aaa ggc gac gat gac gtc ttc gtc aac ccc acc aac 528 
Pro Phe lie Phe Lys Gly Asp Asp Asp Val Phe Val Asn Pro Thr Asn 

165 170 175 

ctg eta gaa ttt ctg get gac egg eag eca cag gaa aac ctg ttc gtg 576 
Leu Leu Glu Phe Leu Ala Asp Arg Gin Pro Gin Glu Asn Leu Phe Val 

180 185 190 

ggc gat gtc ctg cag cac get egg ccc att cgc agg aaa gac aac aaa 624 
Gly Asp Val Leu Gin His Ala Arg Pro lie Arg Arg Lys Asp Asn Lys 

195 200 205 

tac tac ate ecg ggg gcc ctg tac ggc aag gcc age tat ccg cog tat 672 
Tyr Tyr Me Pro Gly Ala Leu Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr 

210 215 220 

gca ggc ggc ggt ggc ttc etc atg gee ggc age ctg gcc egg cgc ctg 720 
Ala Gly Gly Gly Gly Phe Leu Met Ala Gly Ser Leu Ala Arg Arg Leu 
225' 230 235 240 

cac eat gee tgc gac acc ctg gag etc tac ccg ate gac gac gtc ttt 768 
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His His Ala Cys Asp Tlir Leu Glu Leu Tyr Pro lie Asp Asp Val Phe 

245 250 255 

ctg ggc atg tgc ctg gag gtg ctg ggc gtg cag ccc acg gcc cac gag 816 
Leu Gly Met Cys Leu Glu Val Leu Gly Val Gin Pro Thr Ala His Glu 

260 265 270 

ggc ttc aag act tto ggc ate tec egg aac cgc aac age egc atg aac 864 
Gly Phe Lys Thr Phe Gly Me Ser Arg Asn Arg Asn Ser Arg Met Asn 

275 280 285 

aag gag ecg tgc ttt ttc cgc gcc atg etc gtg gtg cac aag ctg ctg 912 
Lys Glu Pro Cys Phe Phe Arg Ala Met Leu Val Val His Lys Leu Leu 

290 295 300 

ccc cct gag ctg etc gcc atg tgg ggg ctg gtg cac age aat etc ace 960 
Pro Pro Glu Leu Leu Ala Met Trp Gly Leu Val His Ser Asn Leu Thr 
305 310 315 320 

tgc tec cgc aag etc cag gtg etc tga 987 
Cys Ser Arg Lys Leu Gin Val Leu 
325 



<210> 9 
<211> 401 
<212> PRT 
<213> Homo sapiens 
<400> 9 

Met Ser Leu Trp Lys Lys Thr Val Tyr Arg Ser Leu Cys Leu Ala Leu 

15 10 15 

Ala Leu Leu- Val Ala Val Thr Val Phe Gin Arg Ser Leu Thr Pro Gly 
20 25 30 
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Gin Phe Leu Gin Glu 
35 

Gin Lys Pro Asn Gly 
50 

Pro Lys Asp Val Ala 
65 

Ala Trp Asp Val Thr 
85 

His Gin Pro Trp Phe 
100 

Phe Tyr Arg His Cys 
115 

Lys Cys Arg Gly Asp 
130 

Thr Gin His Asp Arg 
145 

Arg Gin Ser Ala Gly 
165 

Leu Gly Thr Ala Ser 
180 

Leu Ala Tyr Glu Asp 
195 

Leu Asp Thr Phe Phe 
210 

Trp Leu Asp He Tyr 
225 

Asp Asp Vai Phe Val 
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Pro Pro Pro Pro Thr Leu 
40 

Gin Leu Val Asn Pro Asn 
55 

Ala Pro Thr Pro Met Ala 
70 75 
Thr Thr Asn Cys Ser Ala 
90 

Gin Val Leu Glu Pro Gin 
105 

Arg Tyr Phe Pro Met Leu 

120 

Val Tyr Leu Leu Val Val 
135 

Arg Glu Ala I le Arg Gin 
150 155 
Gly Gly Arg Gly Ala Val 
170 

Lys Gin Glu Glu Arg Thr 
185 

Arg Leu Tyr Gly Asp I le 
200 

Asn Leu Thr Leu Lys Glu 
215 

Cys Pro His Val Pro Phe 
230 235 
Asn Pro Thr Asn Leu Leu 



Glu Pro Gin Lys Ala 
45 

Asn Phe Trp Lys Asn 
60 

Ser Gin Gly Pro Gin 
80 

Asn 1 1 e Asn Leu Thr 
95 

Phe Arg Gin Phe Leu 
110 

Leu Asn His Pro Glu 
125 

Val Lys Ser Val Me 
140 

Thr Trp Gly Arg Glu 
160 

Arg Thr Leu Phe Leu 
175 

His Tyr Gin Gin Leu 
190 

Leu Gin Trp Gly Phe 
205 

Me His Phe Leu Lys 
220 

I le Phe Lys Gly Asp 
240 

Glu Phe Leu Ala Asp 
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245 250 255 

Arg Gin Pro Gin Glu Asn Leu Phe Vai Gly Asp Val Leu Gin His Ala 

260 265 270 

Arg Pro I le Arg Arg Lys Asp Asn Lys Tyr Tyr lie Pro Gly Ala Leu 

275 280 285 

Tyr Gly Lys Ala Ser Tyr Pro Pro Tyr Ala Gly Gly Gly Gly Phe Leu 

290 295 300 

Met Ala Gly Ser Leu Ala Arg Arg Leu His His Ala Cys Asp Thr Leu 
305 310 315 320 

Glu Leu Tyr Pro Me Asp Asp Val Phe Leu Gly Met Cys Leu Glu Val 

325 330 335 

Leu Gly Val Gin Pro Thr Ala His Glu Gly Phe Lys Thr Phe Gly lie 

340 345 350 

Ser Arg Asn Arg Asn Ser Arg Met Asn Lys Glu Pro Cys Phe Phe Arg 

355 360 365 

Ala Met Leu Val Val His Lys Leu Leu Pro Pro Glu Leu Leu Ala Met 

370 375 380 

Trp Gly Leu Val His Ser Asn Leu Thr Cys Ser Arg Lys Leu Gin Val 
385 390 395 400 

Leu 

<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 
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<400> 10 

cagcagctgc tggcctacga agac 

<210> 11 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide primer for PGR 

<400> 11 

gcacatgccc agaaagacgt cgtc 

<210> 12 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 12 

cgttcctggg cctcagtttc ctag 

<210> 13 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 
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<400> 13 

gaccgacttg acaaccacca gca 

<210> 14 

<211> 23 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 14 

gtagacatcg cccctgcact tct 

<210> 15 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 15 

gcccagagct gcgagccgct 

<210> 16 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 
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<400> 16 

gcacatgccc agaaagacgt eg 

<210> 17 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 17 

ggggacaagt ttgtacaaaa aagcaggctt cgcctctcag gggccccagg act 

<210> 18 

<211> 54 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 18 

ggggaccact ttgtacaaga aagctgggtc catgggggct caggagcaag tgcc 

<210> 19 

<211> 94 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> template for PGR 
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<400> 19 

gatcatgcat tttcaagtgc agattttcag cttcctgcta atcagtgcct cagtcataat 60 
gtcacgtgga gattacaagg acgacgatga caag 94 

<210> 20 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 20 

cgggatccat gcattttcaa gtgcag 26 

<210> 21 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 21 

ggaattcttg tcatcgtcgt ccttg 26 

<210> 22 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 



1 



■J 
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<223> Oligonucleotide primer for PGR 
<400> 22 

ttcctcaagt ggotggacat c 21 

<210> 23 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for PGR 

<400> 23 

gccggtcagc cagaaattc 19 

<210> 24 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 01 igonucleotide probe 

<400> 24 

actgccccca cgtccccttc a 21 

<210> 25 

<211> 55 

<212> DNA 

<213> Artificial Sequence 
<220> 



m 
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<223> Oligonucleotide primer for PGR 
<400> 25 

ggggacaagt ttgtacaaaa aagcaggott otggogocca gagctgcgag ccgct 55 

<210> 26 

<211> 54 

<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide primer for PGR 

<400> 26 

ggggaccact ttgtacaaga aagctgggtc catgggggct caggagcaag tgcc 54 
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